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Regards,
Dave Wilson
Project Coordinator
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 NWOD SAP/QAPPSubject:

Hi David,
at our June 1st meeting, I requested a copy of your ~ 2004 SAP/QAPP for your previous dredging work on
Seg's 1-2-3.
Could you please send it to me?
Thanks,
Liz
Elizabeth Palmer, P.G.

Brownfields/Voluntary Cleanup Section
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Division of Environmental Response and Remediation

Utah Dept. of Environmental Quality

P.O. Box 144840

195 North 1950 West
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(801) 536-4092 
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you have received this message in error, please contact us immediately at (303) 741-5050 and take the steps necessary to delete the message completely from

your computer system. Thank you.

Please visit ERM's web site: http://www.erm.com
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1.0 INTRODUCTION 


This Sampling and Analysis Plan (SAP) and Quality Assurance Project 
Plan (QAPP) has been prepared to ensure quality during implementation 
of the Northwest Oil Drain (NWOD) Project and to meet the requirements 
of the Administrative Order on Consent (AOC).  All sampling and 
analyses performed pursuant to the AOC will conform to EPA’s direction, 
approval, and guidance regarding sampling, quality assurance/quality 
control, data validation, and chain of custody procedures as needed for 
the project. 


1.1 PROJECT BACKGROUND 


The NWOD project consists of removal and disposal of hydrocarbon-
impacted (tested non-hazardous), shallow sediment from an active storm 
water canal.  The canal begins in the vicinity of the Rose Park 
neighborhood of Salt Lake City and flows north to Farmington Bay before 
discharging into the Great Salt Lake.  This SAP/QAPP addresses the three 
upstream segments of the NWOD (Segments 1, 2, and 3), which are 
approximately 2.9 miles in total length extending from Boy Scout Drive in 
Salt Lake City to the confluence with the City Drain in North Salt Lake. 


The project is being carried out under an Administrative Order on 
Consent (AOC) under the jurisdiction of the United States Environmental 
Protection Agency (EPA).  The work will consist of removal of the 
impacted sediment down to the original native clay surface of the canal, 
management/transportation of the sediment, and disposal of the 
sediment at an appropriate facility.  The project is being carried out by the 
Northwest Oil Drain Working Group (a voluntary organization comprised 
of Salt Lake City Corporation, BP Products North America Inc., and 
Chevron U.S.A. Inc.) and its Project Manager (Environmental Resources 
Management, ERM) and Contractor (Compass Environmental). 


1.2 SAP/QAPP OBJECTIVES AND SCOPE 


The objective of this SAP/QAPP is to clearly delineate Quality Assurance 
(QA) policy, management structure, and documentation, and sampling 
and reporting procedures, which will be used to implement the QA 
requirements necessary to ensure quality throughout the project.  The 
SAP/QAPP is required to ensure that data generated for the purposes 
described above are scientifically valid and legally defensible.  Data 
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collected during the project will be used to support the determination of 
project completion. 


The following testing and sampling activities are required for the NWOD 
project:   


• Inspection and sampling of the canal liner bottom to verify the 
completeness of sediment excavation and removal 


• Monitoring of canal water quality 


• Geotechnical testing of backfill used in select areas for the NWOD 
project  


1.3 SAP/QAPP ORGANIZATION 


This SAP/QAPP is organized in accordance with EPA Requirements for 
Quality Assurance Project Plans for Environmental Data Operations, EPA 
QA/R-5, Interim Final, November 1999 (EPA 1999).  Section 1.0 of the 
SAP/QAPP provides a description of the project, the objectives of the 
SAP/QAPP, and organization of the SAP/QAPP.  The remaining sections 
of the SAP/QAPP are described below. 


Section 2.0 – Sampling Program 


Section 3.0 – Field Methods and Procedures 


Section 4.0 – Project Management 


Section 5.0 – Measurement and Data Acquisition 


Section 6.0 – Assessment and Oversight 


Section 7.0 – Data Validation and Usability 


Section 8.0 – References 
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2.0 SAMPLING PROGRAM  


This SAP/QAPP has been developed to present the tasks and associated 
procedures that will be used to collect qualitative (visual) and quantitative 
(confirmation) samples in the canal.  During the removal of sediment, 
qualitative (visual) samples will be collected for visual verification that all 
of the hydrocarbon-impacted soil has been removed.  Following the 
removal of accumulated sediment, confirmation samples along with the 
appropriate Quality Control (QC) samples will be collected from the 
canal. 


2.1 SAMPLING LOCATIONS 


2.1.1 Canal Bottom Qualitative (Visual) Samples 


During the removal of the accumulated sediment, canal liner samples will 
be collected for visual verification that hydrocarbon-impacted sediment 
has been removed.  One qualitative (visual) sample will be collected for 
every 100 linear feet of excavation along the canal alignment upon 
completion of that 100-foot section.   


2.1.2 Canal Bottom Quantitative (Confirmation) Samples 


Following removal of accumulated sediment, confirmation samples will 
be collected from the canal bottom to quantitatively confirm the removal 
of hydrocarbon-impacted sediment.  Confirmation samples will be 
collected every 2,000 linear feet along the 2.9-mile length of Segments 1, 2, 
and 3 of the canal.  The Project Coordinator will select the sample location 
within each 2,000-foot segment and the Contractor will perform the 
sampling.   


2.1.3 Canal Water Quality Monitoring 


Canal water quality will be monitored throughout the removal activities 
to ensure that there is no net decrease of canal water quality as a result of 
these activities in and around the NWOD.  The canal water quality will be 
monitored through visual inspections for hydrocarbon sheens on the 
water and using a turbidity meter at three stations within the canal. 
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2.1.4 Geotechnical Testing 


A limited amount of geotechnical testing will be required for the NWOD 
project.  Geotechnical testing consists of grain size analysis of common fill 
materials, laboratory moisture content density relationship testing, and in-
place, moisture content/density (i.e., compaction) testing on placed fill.  
Fill materials will be used to backfill the non-flowing section of the canal 
and potentially along the east canal sidewall on a portion of the Chevron 
property to address slope stability concerns (if needed). 
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3.0 SAMPLING METHODS AND PROCEDURES 


Presented below are the methods and procedures for collection of canal 
bottom samples.  All sampling will be performed according to this 
SAP/QAPP and a Site Health and Safety Plan (HASP).  All sampling 
personnel will read and understand the SAP/QAPP and HASP prior to 
initiating field activities.  Prior to beginning each day’s field activities, a 
safety "tailgate" meeting will be held.  


3.1 CANAL BOTTOM QUALITATIVE (VISUAL) SAMPLING 


Samples will be collected using a clear, thin-wall tube (e.g., 1-inch 
diameter acrylic) pushed into the canal liner soil.  The tube will be tapered 
toward the outside of the tube (similar to a split-spoon sampler) so as to 
minimize compression of the sample.  The tube will be pushed into the 
canal liner clay a minimum of 12 inches.  To extract the tube, a rubber 
plug or cap will placed on the upper end of the tube and the tube will be 
extracted and inspected for the presence of hydrocarbon-impacted 
sediment.   


Sampling locations within each 100-foot section will be determined 
randomly.  A random-number generator will be used to provide a number 
between 10 and 99.  The first digit will determine the sampling location 
along the width of the canal, and the second digit will determine the 
sampling location along the length of the canal, as follows: 


• First digit:   1,2,3 = western 1/3 of canal liner 
4,5,6 = middle 1/3 of canal liner 
7,8,9 = eastern 1/3 of canal liner 


• Second digit: 1,2 = within 00 - 20 feet downstream 
3,4 = within 20 - 40 feet downstream 
5,6 = within 40 - 60 feet downstream 
7,8 = within 60 - 80 feet downstream 
9,0 = within 80 - 100 feet downstream 


Examples:  27 = western 1/3, within 60 to 80 feet downstream 
   61 = middle 1/3, within 00 to 20 feet downstream 


The location, time, and results of the qualitative sample will be entered in 
the field logbook along with any other pertinent data (e.g. weather, depth 
of sample, apparent water depth, etc.).  Sampling locations may be altered 
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do to obstacles in the canal or canal geometry restrictions.  Additionally, if 
a sample cannot be collected on the first attempt (e.g., sample loss through 
liner of tube upon extraction) the sampling location will be moved based 
on the sampler’s best judgment, in an upstream direction, as close to the 
original sampling location as practical.  Altered sample locations will be 
noted in the field logbook. 


If the sampling tube contains no substantial hydrocarbon-impacted 
sediment (per the judgment of the QC/QA representatives), excavation in 
that 100-foot section will be deemed complete.  If impacted sediment is 
observed in the sampling tube, four additional visual samples will be 
collected: one sample for each 25-foot section of the 100-foot interval.   


The four additional samples will be collected in random locations within 
each 25-foot section, using a similar method to that described above, with 
the second digit of the random number describing the distance 
downstream, in percent.  For example, a number of 54 would indicate a 
sample location within the middle third of the canal, within 20 to 40 
percent (5 to 10 feet) downstream for the 25-foot section.  If any of those 
four samples fails to meet the visual criteria, then that entire 25-foot 
section will be re-excavated an additional depth equal to the thickness of 
hydrocarbon-impacted sediment within the sample tube.  That 25-foot 
section will then be resampled at a random location, as described above.  
Once all four 25-foot sections have met the visual criteria, then that 100-
foot section shall be deemed complete. 


During the project, the frequency of prescriptive sampling may be 
increased by the Project Coordinator from every 100-feet to a larger 
interval, depending on the demonstrated success of the Contractor to 
remove all sediment.  The maximum distance between sampling intervals 
will be 500 feet, if the Project Coordinator approves a change. 


3.2 CANAL BOTTOM CONFIRMATION SAMPLING 


Canal bottom confirmation samples will be collected using a boat to access 
portions of the canal.  Sample collection while floating in the boat has been 
used successfully in the past.  The boat will be positioned to facilitate 
sampling from the stern.  Confirmation sampling will begin at station 
0+00 and proceed to station 155+00 (upstream to downstream).  A sample 
will be collected from the canal bottom every 2,000 feet along the course of 
the canal.  Sampling will not be performed until the sediment has been 
satisfactorily removed for that 2,000-foot section of canal.  If the samples 
are unable to be collected based on the methods describe in this 
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SAP/QAPP, the SAP/QAPP will be amended to reflect alternate sampling 
methodologies.  


Samples will be collected using dedicated thin-wall tubes, similar to those 
used for the qualitative (visual) canal liner sampling (i.e., tapered at the 
end to minimize sample compression).  The sample tube will be pushed 
into the canal liner clay a minimum of 12 inches.  A plug or cap will be 
placed on the upper end of the tube prior to extraction.  The liner end of 
the sampling tube will then be capped before the tube is transported to an 
appropriate location (e.g., the canal berm) for extraction of the sample and 
placement into a proper sample container. 


To extract the sample from the sampling tube, the tube will be cut just 
above the top of the sample and extruded out the liner of the sampler 
(using a decontaminated plunger-type device) onto a clean plastic sheet.  
The upper-most portion of the sample will then be transferred to an 
appropriate sample container for submittal to the laboratory.  Following 
collection, all confirmation samples will be properly labeled (with sample 
number, location (station), date, time, and analytical method), packed on 
ice in a cooler equipped with a laboratory-supplied temperature blank 
sample, and transported to the analytical laboratory under proper chain-
of-custody procedures. 


All confirmation samples will be analyzed for total petroleum 
hydrocarbons, diesel-range organics (TPH-DRO) by EPA Method 8015B 
and Oil and Grease by EPA Method 1664. 


Analytical results will be compared to EPA and Utah Department of 
Environmental Quality (UDEQ) approved numerical criteria for TPH-
DRO and Oil and Grease.  The removal action requirements established 
by the UDEQ for this project are the corresponding State of Utah 
Recommended Clean-up Levels (RCL) for Leaking Underground Storage 
Tank (LUST) sites (Utah DERR, 1997).  The RCLs for the applicable 
constituents are listed below: 


• TPH-DRO – 100 mg/kg 


• Oil and Grease – 300 mg/kg 


The quantitation and reporting limits for TPH-DRO and Oil and Grease 
will not exceed the numerical criteria established for these analytes.  If 
dilution of a sample results in a quantitation or reporting limit greater 
than the numerical criteria, the sample will be considered to have failed to 
meet the criteria.  Resampling in the same general area and analysis at a 
lower laboratory dilution will be required. 
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In the case that the confirmation sample fails to meet the criteria, 
additional canal liner samples will be collected 250 feet upstream and 
downstream of the failed sampling location, plus additional samples as 
required to delineate the extent of soil exceeding the numerical criteria.  
These samples will be analyzed for TPH-DRO and Oil and Grease, as 
described above.  If either of these samples fails to meet the criteria, 
notification will be made to the Working Group and a decision for further 
action will be made. 


It is anticipated that approximately eight (8) confirmation samples will be 
collected for Segments 1, 2 and 3 of the NWOD.  In addition, the following 
QA/QC samples will be collected: 


• One duplicate sample   


• One rinseate sample, collected by pouring deionized water over field 
sampling equipment 


• One matrix spike/matrix spike duplicate sample  


Additional QA/QC samples will be collected, if necessary, to provide a 
data validation rate of 5%, or one set of QA/QC samples per 20 field 
samples. 


All QC samples will be analyzed for both TPH-DRO and Oil and Grease 
by the same methods described above.  Additional laboratory QC samples 
will be analyzed for internal laboratory quality assurance.   


3.3 CANAL WATER QUALITY MONITORING 


Canal water quality will be monitored throughout the sediment removal 
activities to ensure that there is no net decrease in water quality as a result 
of dredging in and around the NWOD.  The water quality will be 
monitored through visual inspections for sheens on the water and using a 
turbidity meter at three stations within the canal.   


One station will be a fixed location, at the Jordan River siphon, directly 
upstream of the terminus of Segment 3.  This station will monitor canal 
water quality as it flows into the downstream segments of the canal 
(Segments 4 and 5).  The locations of the second and third monitoring 
station will be mobile, no more than 500 feet upstream and downstream of 
the current removal activity.  The final section of Segment 3, which is 
downstream of the Jordan River Siphon, will be monitored only using the 
mobile monitors and visual inspections and will be at the end of 
Segment 3. 
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Portable or continuous-reading turbidity meters will be used to measure 
turbidity of the canal water.  Equipment used for measurement of 
turbidity will be capable of measuring in the range of 1 to 1000 
Nephelometric Turbidity Units (NTUs) at an accuracy of at least 1 NTU.  
Turbidity measurements and instrument calibration will be conducted in 
accordance with the manufacturer’s operation instructions.  
Measurements will be taken at least twice daily at each station along the 
centerline of the canal at approximately half the depth of the canal water.  
Results will be recorded in the field logbook and reported on the 
contractor’s Daily Construction Reports.   


Because there may be increases in canal water turbidity that are the result 
of influences other than excavation/dredging activity, turbidity will be 
measured both upstream and downstream of the work.  The difference in 
turbidity measurements will be used to determine if additional 
engineering controls are needed to protect canal water quality. 


The turbidity measurements at the two downstream stations will be 
compared to measurements taken at the upstream station.  A net 
difference in turbidity less than 70 NTUs will be considered acceptable.  If 
a net difference in turbidity greater than 70 NTUs or visible hydrocarbon 
sheen is observed, then excavation activities shall be suspended and an 
evaluation of the need for additional controls or modification of the 
sediment removal method will be conducted.  The work may be resumed 
after appropriate corrective measures have been implemented to again 
meet the water quality criteria. 


3.4 GEOTECHNICAL TESTING 


Geotechnical testing will consist of grain size analysis of common fill 
materials, laboratory moisture content density relationship testing, and in-
place, moisture content/density (i.e., compaction) testing on placed fill.  
Fill materials will be used to backfill the non-flowing section of the canal 
and possibly along the east canal sidewall on a portion of the Chevron 
property if slope stability becomes a concern.  Additional information on 
the location of placement of fill materials is provided below. 


General fill for the nonflowing section of the canal shall consist of 
classification CL, ML, SM, SC, SW, SP (per the Unified Soil Classification 
System [USCS]), or any combination of these materials.  Granular fill for 
slope stabilization (if needed) shall consist of classification SW, SP, GW, 
GP (per USCS) with a maximum size of 2 inches.  All fill materials shall be 
visually free of organic matter and debris. 
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The Contractor shall moisten or dewater fill material to obtain optimum 
moisture for compaction.  The general fill shall be placed in uniform loose 
lifts of 12 inches or less in the nonflowing section of the canal.  This fill 
shall be compacted to at least 95% of the maximum dry density, as 
determined by ASTM D 698 (Standard Proctor) with a moisture content of 
–4% to +2% of the optimum moisture content.  The Contractor shall 
provide a slight mound of fill to account for potential settlement in the 
nonflowing section.  Granular fill does not require compaction.   


The Contractor shall demonstrate that the compaction methods meet the 
compaction criteria in the nonflowing section through in-place density 
testing conducted by an independent geotechnical-testing agency.  Initial 
performance testing shall be conducted for each 12-inch lift of soil at a 
frequency of 1 test per 5,000 square feet.  Once the Contractor has 
obtained approval for the proposed compaction method, in-place density 
testing will not be required.  The Contractor shall document the amount of 
material placed and compacted, lift thicknesses, and number of passes of 
compaction equipment in the field log book and geotechnical testing logs. 


3.5 EQUIPMENT DECONTAMINATION 


The PVC tubes and end caps used for canal bottom confirmation sample 
collection will be "steam-cleaned" prior to use.  All other sampling 
containers to be used in this protocol are considered disposable or pre-
cleaned and will not require any decontamination.  Sampling tools that 
are used in the field will be decontaminated in a 5-gallon bucket of water 
that contains “Alconox” (non-phosphate detergent) and then rinsed in a 
5-gallon bucket of distilled water.  Pre-cleaning and decontamination 
water will be poured out on land for evaporation; the water shall be 
discharged to areas that do not drain directly into the canal.   


3.6 WASTE DISPOSAL    


All sampling-derived waste (i.e., discarded sampling gloves, paper towels, 
left-over PVC pipe) will be collected and disposed at the end of the day 
into a roll-off container or other storage facility provided by the 
Contractor.  Any residual sample materials (e.g., soil cores) will either be 
placed with the removal sediment or discarded with the disposable 
sample tubes.  Following laboratory analysis, the laboratory will drum 
any residual sample materials and properly dispose of the waste per the 
laboratory protocol. 
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4.0 PROJECT MANAGEMENT 


4.1 DISTRIBUTION LIST 


The appropriate number of copies of this SAP/QAPP will be submitted to 
the following people: 


Ms. Peggy Churchill – U.S. Environmental Protection Agency 


Mr. Jason Murdock – Utah Department of Environmental Quality 


Ms. Christine Cline – U.S. Fish and Wildlife 


Mr. Jeff Niermeyer, Ms. Vicki Bennett, and Ms. Florence Reynolds – Salt 
Lake City Corporation 


Mr. David McCarthy – BP 


Mr. Garrick Jauregue – Chevron 


Mr. David Wilson – ERM (2 copies) 


Mr. Bill Poma – Compass Environmental 


Mr. George Mathes – TriHydro Corporation 


4.2 PROJECT/TASK ORGANIZATION 


The Working Group has retained ERM to serve as its Project Coordinator.  
The Project Coordinator is responsible for the overall management and 
coordination of the project which include the following activities: 


• Maintaining communications with the Working Group regarding the 
status of this project 


• Directing the pre-construction meeting 


• Tracking work progress against planned budgets and schedules 


• Periodic progress reporting (weekly and monthly) 


• Review of contractor submittals 


• Review of contractor-proposed changes to the specifications, drawings, 
or SAP/QAPP 


• Oversight during construction 


• Oversight during quality control (QC) sampling 


• Preparation of daily construction reports 
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• Quality assurance review of laboratory data reports 


• Final report preparation. 


The Working Group has retained Compass Environmental as the 
Contractor for sediment removal from Segments 1, 2 and 3.  The 
Contractor is responsible for the following: 


• Implementing field aspects of the project as described in the Work Plan 
and other related project documents 


• Designating a Quality Control Office (QCO) to coordinate and oversee 
quality control testing and sampling efforts  


• Scheduling field work and revising the construction schedule per the 
requirements in the specifications 


• Notifying the subcontract analytical laboratories of scheduled sample 
shipments and coordinating work activities 


• Coordinating with the laboratory regarding the analytical data, data 
review, and QA issues related to sample analysis 


• Gathering sampling equipment and field logbooks and confirming 
required sample bottles and preservatives 


• Maintaining proper chain-of-custody forms, and shipping samples to 
the analytical laboratory during sampling events 


• Ensuring that sampling is conducted in accordance with procedures 
detailed in the SAP/QAPP and that the quantity and location of all 
samples meet the requirements of the SAP/QAPP 


The roles and responsibilities of other field team members will be to assist 
the Contractor with sampling activities, sample handling, and overall 
documentation.  Independent laboratories will be retained by the 
Contractor for analytical and geotechnical testing services. 


4.3 PROBLEM DEFINITION/BACKGROUND 


Site background information for the canal site is provided in Section 1.1 of 
this SAP/QAPP.  The purpose of this SAP/QAPP is to provide guidance 
to ensure that all environmentally-related data collection procedures and 
measurements are scientifically sound and of known, acceptable, and 
documented quality in accordance with the requirements of the project. 
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4.4 PROJECT/TASK DESCRIPTION 


The SAP/QAPP addresses field work verification to be performed during 
the sediment removal action.  All conformation samples will be analyzed 
for TPH-DRO and oil and grease.  Sampling activities and all associated 
procedures are described in detail in this SAP/QAPP. 


4.5 QUALITY OBJECTIVES AND CRITERIA FOR MEASUREMENT DATA 


The Data Quality Objectives (DQO) process is a series of planning steps 
based on the scientific method that are designed to ensure that the type, 
quantity, and quality of environmental data used in decision-making are 
appropriate for the intended purpose.  The DQO process is intended to: 


• Clarify the intended use of the data 


• Define the type of data needed to support the decision 


• Identify the conditions under which the data should be collected 


• Specify tolerable limits on the probability of making a decision error 
due to uncertainty in the data 


The goal of the DQO process is to “help assure that data of sufficient 
quality are obtained to support remedial response decisions, reduce 
overall costs of data sampling and analysis activities, and accelerate 
project planning and implementation.” 


The DQO process specifies project decisions, the data quality required to 
support those decisions, specific data types needed, data collection 
requirements, and analytical techniques necessary to generate the 
specified data quality.  The process also ensures that the resources 
required to generate the data are justified.  


The DQO process includes the following principal Data Quality Indicators 
(DQI): Precision, Accuracy, Representativeness, Comparability, and 
Completeness (PARCC).   


Precision Precision is a measure of agreement among replicate 
measurements of the same property, under prescribed 
conditions.    


Accuracy Accuracy is a measure of the closeness of an individual 
measurement or the average of a number of measurements 
to the true value. 
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Representativeness Representativeness is a measure of the degree to 
which data accurately and precisely represent a 
characteristic of a population parameter at a sampling 
point or for a process condition or environmental 
condition. 


Comparability Comparability is the qualitative term that expresses 
the confidence that two data sets can contribute to a 
common analysis and interpolation. 


Completeness Completeness is a measure of the amount of valid 
data obtained from a measurement system as 
expressed as a percentage of the number of valid 
measurements that should have been collected.  


The DQO process consists of seven steps of which the output from each 
step influences the choices that will be made later in the process.  These 
steps include: 


Step 1: State the problem 


Step 2: Identify the decision 


Step 3: Identify inputs to the decision 


Step 4: Define the study boundaries 


Step 5: Develop a decision rule 


Step 6: Specify limits on decision errors 


Step 7: Optimize the design for obtaining data 


Step 1: State the Problem 


Verify that accumulated sediment has been adequately removed from the 
canal bottom. 


Step 2: Identify the Decision 


This step identifies what questions the work will attempt to resolve and 
what actions may result. The principal questions are: 


• Has the accumulated sediment in the canal from Station 0+00 to 
155+00 been sufficiently removed in order for the canal bottom soil to 
be below proposed cleanup standards 


• Has the downstream water quality during removal activities increased 
in turbidity or hydrocarbon sheen on water 
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• Has the geotechnical testing on the fill placed in select sections of the 
canal verified compliance with the specifications   


Step 3: Identify the Inputs to the Decision 


The purpose of this step is to identify the information that needs to be 
obtained and the measurements that need to be taken to resolve the 
decision statement.  Based on the study questions, the following 
information is required: 


• Chemical characteristics of residual canal bottom soil and whether the 
concentrations are below proposed cleanup standards for TPH-DRO 
and oil and grease 


• Downstream water quality data during removal activities to ensure no 
significant increases in turbidity and no visible hydrocarbon sheen on 
the water 


• Geotechnical laboratory and field test data to assure that fill has been 
placed in accordance with the specifications and SAP/QAPP 


Step 4: Define the Boundaries of the Study 


This step defines the spatial and temporal boundaries of the study.  


The horizontal spatial boundaries of the study are confined to the canal 
easement and canal channel starting at Station 0+00 and extending to 
Station 155+00.  


The vertical spatial boundaries for this study include 6 to 12 inches below 
the sediment/native clay interface within the canal up to the highest 
elevation of the land surface within the easement of the canal.    


The data used for decision-making will be collected during the sediment 
removal process (August through December 2004) although the sediments 
may have been deposited at any time during the existence of the canal.  


The data for decision-making include the chemical concentration results 
(including both detected and non-detected values) for the media sampled 
and analyzed.  Constraints that could potentially interfere with data 
collection are denied or ungranted access, physically inaccessible 
sampling locations, and a limited number of sampling events. 
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Step 5: Develop a Decision Rule 


The purpose of this step is to define the parameter of interest, specify the 
action level, and integrate previous DQO outputs into a single statement 
that describes a logical basis for choosing among alternative actions.  The 
parameters of interest are the concentrations of constituents identified in 
the collected samples.  


Step 6: Specify Tolerable Limits on Decision Errors 


For this removal action, the proposed cleanup action levels following 
sediment removal are the following: 


• TPH-DRO - 100 mg/kg  


• Oil and grease - 300 mg/kg.    


The following 95% confidence intervals (CI), using the above action limits, 
were calculated using the data from the sediment characterization 
performed in 2001 for sediment samples from Segments 1, 2 and 3.   


• TPH – DRO - 95% Confidence Interval between < 5 mg/kg to 21,500 
mg/kg  


• Oil and Grease - 95% Confidence Interval between < 110 mg/kg to 
30,600 mg/kg 


The sediment removal action is intended to removal all sediment 
containing excess TPH-DRO and oil and grease concentrations from the 
canal.  Confirmation sampling will occur in the native clay soil beneath 
the sediment.  Some limited sampling and analysis of the clay soil has 
shown that the TPH-DRO and oil and grease concentrations in the clean, 
native clay are below the proposed cleanup levels.  However, sufficient 
sampling of the native clay soil has not yet been completed to estimate the 
level of confidence at which the action levels can be achieved. 


Following sediment removal, confirmation samples of the canal bottom 
will be collected and analyzed for TPH-DRO and oil and grease.  The 
following error limits and decision-making criteria will be used during the 
work. 


• TPH -DRO Decision Error limits 


- Non-detect to 90 mg/kg – No Action 


- 90 to 110 mg/kg – Gray area (but passing if < 100 mg/kg) 
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- >110 mg/kg – additional sampling and possible additional actions  


• Oil and Grease Decision Error limits 


- Non-detect to 270 mg/kg – No Action 


- 270 to 330 mg/kg – Gray area (but passing if < 300 mg/kg) 


- >330 mg/kg – Additional sampling and possible additional actions 


Step 7: Optimize the Design for Obtaining Data 


This step identifies a resource-effective data collection design for 
generating data that are expected to satisfy the DQOs. The data collection 
design (sampling program) is described in this SAP/QAPP. 
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5.0 MEASUREMENT AND DATA ACQUISITION 


This section covers sample process design, sampling method 
requirements, sample handling and custody, analytical methods, QC, 
equipment maintenance, instrument calibration, and data management. 


5.1 SAMPLE PROCESS DESIGN 


The general purpose of the removal action is to remove accumulated 
sediments in Segments 1, 2 and 3 to increase flow capacity and manage 
the removed sediment in a manner that minimizes risks to the 
environment.  


5.2 SAMPLING METHODS 


5.2.1 Sampling Equipment and Preparation 


Field preparatory activities will include procurement of field equipment, 
laboratory coordination, confirmation of site access, and a coordination 
meeting attended by field personnel and the management team. 


Sampling equipment required for the field investigation includes 
approximately 300 feet of 2-inch diameter PVC pipe in 10-foot lengths, 1 
roll of 4-inch wide Teflon tape, approximately 100 PVC end-caps, mason 
jars, labels, and marking pens.  Some small tools will also be required 
(rubber mallet, PVC cutter, hacksaw, stainless steel spoons, paper towels, 
trash bags, etc.). 


5.2.2 Sample Containers 


The sample containers to be used for the canal bottom confirmation 
samples will be the portion of the 10-foot PVC pipe that contains the 
sample collected from the bottom of the canal following sediment 
removal. 


5.2.3 Sample Collection, Handling and Shipment 


Samples collected during this removal action consist of canal bottom soil 
and QC samples.  All sample collection procedures are outlined in 
Section 3 of the SAP/QAPP. 
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Replicate samples will be collected, handled, and shipped in the same 
manner as all canal bottom samples.  For the purposes of this 
investigation, “replicate samples” will not be a split sample, but rather, a 
replicate sample collected from approximately the same location(s) in the 
canal as the confirmation sample. 


Equipment blanks will be prepared and submitted for analysis prior to 
and during sampling when equipment or tools are decontaminated 
between sampling locations.  However, the plan is to use only new PVC 
pipe for each analytical sample collected.  The blank samples will consist 
of analyte-free water collected by containing the sampling equipment 
rinse water after equipment decontamination for aqueous and solid 
samples (as appropriate).  Equipment (rinseate) blanks will be generated 
in the field by pouring distilled water over a sampling device or tool used 
in sampling or through a sampling tube.  The distilled water will be 
collected and transferred to an appropriately sized container required for 
the specific analysis.  


The equipment blanks will be analyzed for: TPH-DRO/GRO using SW 
846 8015B modified; and oil and grease using SW-846 1664. 


5.3 SAMPLE HANDLING AND CUSTODY REQUIREMENTS  


5.3.1 Field Sample Custody and Documentation 


The information presented on each sample label will match the 
information presented on the chain-of-custody.  The purpose and 
description of the sample label and the chain-of-custody record are 
detailed in the following sections. 


5.3.1.1 Sample Identification 


A unique sample number will identify each sample collected during the 
confirmation sampling. 


Sample numbers will begin with the month, day, and year of collection 
followed by a dash, then the sample location coordinates, and finally a set 
of characters identifying the sample type.  For example, a sample number 
beginning with, “091004-155+00-XX” indicates that the sample was 
collected from the canal sediments on September 10, 2004 at station 
number 155+00. 
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A final set of characters (XX) will identify the type of sample. Sample 
types may include the following: 


• CBC = Canal Bottom Confirmation 


• CBC (SR) = Canal Bottom Confirmation - Sample Replicate  


• EBP = Equipment Blank Pipe 


• EBT = Equipment Blank Tools  


• WB = Water Blank 


The following are examples of sample identification codes: 


091004-155+00-CBC 


• 091004 = September 10, 2004 


• 155+00 = Station Location Coordinates 


• CBC = Canal Bottom Confirmation 


Collection of sample replicates and equipment blanks will be noted in the 
bound field notebook. 


091004-WB 


• 091004 = September 10, 2004 


• WB = Water Blank 


091004-EBP 


• 091004 = September 10, 2004 


• EBP = Equipment Blank Pipe  


091004-155+00-CBC(SR) 


• 091004 = September 10, 2004 


• 155+00 = Station Location Coordinates 


• FDS = Full Depth Sediment 


• SR = Sample Replicate 
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091004-155+00 - EBT 


• 091004 = September 10, 2004 


• EBT = Equipment Blank Tools 


• 155+00 = Station Location Coordinate 


5.3.1.2 Chain-of-Custody Requirements 


The chain-of-custody record is employed as physical evidence of sample 
custody and control.  This record system provides the means to identify, 
track, and monitor each individual sample from the point of collection 
through final data reporting. 


5.3.1.3 Sample Delivery 


The field personnel will deliver samples collected for chemical analyses to 
the analytical laboratory on a daily basis.  Samples collected for chemical 
analysis will be transported on ice to American West Analytical 
Laboratory (AWAL), 463 West 3600 South, Salt Lake City, Utah 84115, 
(801) 263-8686, or an alternative, certified laboratory.  AWAL will accept 
samples until 6:00 p.m. and as late as 9:00 p.m when pre-arranged.  


5.3.1.4 Field Logbook and Records 


A bound field notebook will be maintained by the Contractor’s QCO and 
the Project Coordinator’s representative documenting field activities.  
Records such as analytical reports, chain-of-custody documentation, 
conversation records, etc., will be maintained in a sampling information 
file.  In addition, a field data sheet for each sampling location will be 
completed and maintained in a three-ring binder. 


5.3.1.5 Photographs 


The Project Coordinator’s representative will take photographs, as 
appropriate to document field activities or site conditions encountered 
during the course of the removal action. 


5.3.2 Laboratory Custody Procedures and Documentation 


Laboratory custody procedures are provided in the laboratory’s QA/QC 
Manuals.  Upon receipt at the laboratory, each sample shipment will be 
inspected to assess the condition of the individual samples.  The chain-of-
custody records will be cross-referenced with all of the samples in the 
shipment.  Laboratory personnel will then sign these chain-of-custody 
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records and copies will be provided to the Contractor and Project 
Coordinator to be placed in the project file.  The sample custodian may 
continue the chain-of-custody record process by assigning a unique 
laboratory number to each sample on receipt.  This number, if assigned, 
will identify the sample through all further handling.  It is the laboratory’s 
responsibility to maintain internal logbooks and records throughout 
sample preparation, analysis, data reporting, and disposal. 


5.3.3 Corrections to and Deviations from Documentation 


Field notes will be made in ink in a bound field notebook.  Any 
modification to field documentation will be made in the form of a single 
strikeout through the erroneous entry, initialed and dated by personnel 
making the changes.  The correct information shall be entered in close 
proximity to the erroneous entry.  Any major deviations to sampling 
procedures or protocol described herein shall require the approval of the 
ERM project coordinator. 


5.4 ANALYTICAL METHODS REQUIREMENTS 


5.4.1 Laboratory Quality Assurance Program 


Samples collected during this project will be analyzed in accordance with 
standard EPA and/or nationally accepted analytical procedures.  
Depending on the initial concentration, the sample may need to be diluted 
at the analytical laboratory in order to adhere to method standards for the 
requested analysis.  AWAL will adhere to all applicable QC requirements 
established in their QA/QC plan.  


The laboratory reporting limits (minimum detection limits (MDL) and 
practical quantitation limits (PQLs) for this sampling are included in 
Attachment A of the SAP/QAPP.  Because of the oily nature of the 
sampled media, the reporting limits for organic analyses of the canal 
bottom samples may be higher than those provided in Attachment A.  To 
minimize the effects of interferences, the laboratory may modify the 
extraction and/or the analytical methods and/or fine-tune the 
instruments.  
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5.4.2 Methods 


The analytical methods to be used for this investigation are: 


• Method 8015B – Total Petroleum Hydrocarbons 


• Method 1664 – Oil and Grease 


5.5 QUALITY CONTROL REQUIREMENTS 


5.5.1 Field Quality Control Samples 


The following types of QC samples will be collected in the field and 
shipped to the laboratory for analysis: 


• Sample replicates 


• Equipment (rinseate) blanks 


These types of QC samples are discussed below. 


5.5.1.1 Sample Replicates  


Sample replicates will be collected in the same manner as the 
environmental samples.  Sample replicates, when applied to confirmation 
samples, measure the variability resulting from the inherent heterogeneity 
of the sample, rather than laboratory variance.  For this removal action, 
sample replicates will be collected at an approximate rate of 20%.  


A total of eight samples have been proposed for the canal bottom 
confirmation sampling.  Therefore, based on a 20% QC goal, a total of two 
replicate samples will be collected for the canal bottom confirmation 
sampling.  If additional canal bottom confirmation samples are required 
based on initial samples not meeting the cleanup levels, the number of 
additional QC samples will be determined at that time using the 20% QC 
goal.   


5.5.1.2 Equipment (Rinseate) Blanks 


One water matrix blank, one equipment blank pipe, and one equipment 
blank tools (if needed) will be collected and submitted for analysis.  The 
water matrix blank consists of analyzing the distilled water to be used for 
decontamination procedures, prior to performing the removal action.  The 
purpose of the water matrix blank is to investigate for any contaminants 
contained in the water that could cross-contaminate any QC samples.  The 







 


ENVIRONMENTAL RESOURCES MANAGEMENT U:\U039999.0\ERM WORK PLAN\SAP&QAPP 24 


equipment blanks consist of distilled water collected by containing the 
sampling equipment rinse water after equipment decontamination for 
aqueous and solid samples. 


5.5.2 Laboratory Quality Control Samples 


American West Analytical Laboratory will follow all laboratory QC 
checks, as defined in the analytical methods.  QC data are necessary to 
determine precision and accuracy and to demonstrate the absence of 
interferences and/or contamination.  Each type of laboratory-based QC 
sample will be analyzed at a rate of 5%, or one per batch (a batch is a 
group of up to 20 samples analyzed together), whichever is more frequent.  
Results of the QC will be included in the QC package and QC samples 
may consist of laboratory blanks, laboratory duplicates, MS/MSDs, 
and/or LCS/LCSDs, whichever are applicable, and any other method-
required QC samples. 


Blank samples will be analyzed to assess possible contamination so that 
corrective measures may be taken, if necessary and practicable.  Duplicate 
samples are aliquots of a single sample that are split on arrival at the 
laboratory or upon analysis.  Results obtained for two replicates that are 
split in a controlled laboratory environment may be used to assess 
laboratory precision of the analysis.  MS/MSD and LCS/LCSD analyses 
may be used to determine both precision and accuracy.  Both normal and 
QC samples will be spiked with surrogate compounds, when applicable. 


5.5.3 Internal Quality Control Checks 


Internal QC checks will be conducted throughout the project to evaluate 
the performance of the project team during data generation.  All 
laboratory QC samples must be analyzed using samples from the NWOD 
Project, if applicable (i.e., laboratory duplicates, MS/MSDs). 


All project deliverables will receive technical and QA reviews prior to 
being issued to the client, if required.  Review forms will be maintained in 
the project file. 


5.6 EQUIPMENT MAINTENANCE PROCEDURES 


All laboratory equipment will be maintained in accordance with the 
laboratory’s QA/QC Plan. 
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5.7 INSTRUMENT CALIBRATION PROCEDURES AND FREQUENCY 


Calibration of field and laboratory instruments is addressed in the 
following subsections. 


5.7.1 Field Instruments 


Calibration of field monitoring instruments will be in accordance with 
manufacturer’s operation manuals.  For this Project, OVM photoionization 
detectors may be used for monitoring of the breathing zone of field 
personnel.  At the beginning of each field day, a background signal will be 
determined using zero or ambient air, as appropriate.  A span gas (100 
ppm isobutylene) will then be introduced to the photoionization detector 
to complete the calibration.  The turbidity meters will be inspected and 
calibrated on a routine basis in accordance with the manufacturer’s 
recommendations and operation manuals. 


5.7.2 Laboratory Equipment 


Calibration of laboratory equipment will be based on written procedures 
approved by laboratory management.  Instruments and equipment will be 
initially calibrated and subsequently continuously calibrated at approved 
intervals, as specified by either the manufacturer or more updated 
requirements (e.g., methodology requirements).  Calibration standards 
used as reference standards will be traceable to the EPA, National Institute 
of Standards and Technology, or another nationally recognized reference 
standard source. 


Records of initial calibration, continuing calibration and verification, 
repair, and replacement will be filed and maintained by the laboratory.  
Calibration records will be filed and maintained at the laboratory location 
where the work is performed and may be required to be included in data 
reporting packages. 


5.8 DATA MANAGEMENT 


Analytical sample results and QC data will be delivered to the Contractor 
and Project Coordinator as hard-copy data reports.  Electronic copies of all 
project deliverables, including graphics, will also be provided to the 
Contractor and Project Coordinator.  Electronic files will be routinely 
backed up and archived.  Project personnel are responsible for project 
documents in their possession while working on a particular task. 
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The analytical results will be provided to the regulatory agencies with the 
Progress Reports as required by the AOC.   
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6.0 ASSESSMENT AND OVERSIGHT 


6.1 ASSESSMENTS AND RESPONSE ACTIONS 


Performance assessments are quantitative checks on the quality of a 
measurement system and may be used for analytical work.  System 
assessments are qualitative reviews of different aspects of project work to 
check on the use of appropriate QC measures and the functioning of the 
QA system.  Neither a performance nor a system assessment is currently 
scheduled for this project.  Unless a project exceeds one year, an office 
system assessment is not required. 


Response actions will be implemented on a case-by-case basis to correct 
quality problems.  Minor response actions taken in the field to 
immediately correct a quality problem will be documented in the field 
logbook and verbally reported to the Project Coordinator.  


The Project Coordinator will be responsible for overseeing performance 
assessments and any response actions connected with the removal action.      


6.2 REPORTS TO MANAGEMENT 


QA reports will be provided to the Working Group whenever major 
quality problems are encountered.  Field staff will note any quality 
problems in a logbook or other form of documentation.  


Topics to be summarized regularly may include: 


• Activities and general program status 


• Project meetings 


• Corrective action activities 


• Any unresolved problem 


• Any significant QA/QC problems not included above 
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7.0 DATA VALIDATION AND USABILITY 


Laboratory results will be reviewed for compliance with the project 
objectives.  Data validation and evaluation are discussed in the sections 
below.  


7.1 DATA REVIEW, VERIFICATION AND VALIDATION 


The data will be reviewed to confirm that the samples were collected 
according to the specifications presented in the SAP/QAPP.  Specific 
SAP/QAPP criteria to be followed include: sampling design, sampling 
collection procedures, sample handling, analytical procedures, quality 
control procedures, and data reduction and processing.   


7.2 VERIFICATION AND VALIDATION METHODS 


The data will be validated by determining if the data satisfy the 
SAP/QAPP-defined user requirements and verifying that conclusions can 
be correctly drawn from the project data.  The Project Coordinator will be 
responsible for overseeing that data validation and verification are 
completed.  The EPA document Guidance on Environmental Verification and 
Validation (EPA QA/G-8) will serve as a guideline for all verification and 
validation procedures (EPA, 2001).  After validation and verification, it 
will be determined by the Project Coordinator which data are usable for 
their intended purposes.  All data will be reported and justified, if 
eliminated. 


7.3 RECONCILIATION WITH USER REQUIREMENTS 


The EPA document Guidance for Data Quality Assessment (EPA QA/G-9) 
will serve as a guideline for evaluating data for fitness in decision making 
(EPA, 1998).  
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